AMNESIA AND THE AMNESTIC SYNDROME V. A. KRAL, M.D.l Memory dysfunction accompanying organic brain disease is usually found in one of three forms. First, recollection of a circumscribed period of time is lost as in the amnesia following an epileptic attack or in other conditions with loss of consciousness. Second, recent memories can not be recalled whereas remote memories remain available for recall at least for a considerable length of time. This type of organic memory dysfunction forms the core of the amnestic or Korsakow syndrome. Third, names of persons, things or data cannot be recalled. In its severe form and particularly if it concerns names of objects, this type of organic memory dysfunction is called nominal or amnestic aphasia. Recent studies have shown that a milder degree of this kind of memory dysfunction is much more prevalent than the term nominal aphasia would imply(l).
A great number of patients show more than one type of organic memory impairment. In these, the clinical picture tends to be complicated and difficult to analyse. It is the purpose of this paper to discuss the relationship of circumscribed organic amnesia and the amnestic syndrome. A short analysis of the concept of the amnestic syndrome appears necessary. It was first described by Korsakow in chronic alcoholics suffering from polyneuritis as a "special type of mental disorder" (2) . Later observations, however, showed that the same type of mental disorder occurs frequently in cases on basis other than chronic alcoholism. It was found in such etiologically different conditions as brain injuries, strangulation, intoxications of different kinds, metabolic disorders, infectious. diseases, tumors, vascular and degenerative diseases of the brain. It also occurs after electroshock therapy although usually only temporarily. In spite of the varied etiology, the syndrome retains such a remarkable constancy that it became customary to speak of Korsakow's syndrome in cases etiologically far remote from "alcoholic polyneuritic psychosis".
The amnestic syndrome is characterized by disorientation particularly in time, impairment of immediate recall, loss of recent memory, retroactive loss of remote memory of varying extent and a tendency to confabulation. Minor variations from the typical picture may occur, however. Confabulations, for instance, may be absent during the whole course of the disease or may disappear with progressive deterioration. The retroactive loss of remote memories may be absent in the beginning of the disease only to become more apparent as it progresses.
The characteristic feature common to the amnestic syndrome of different etiology is the impaired immediate recall and the loss of recent memories "of the person as a whole". Partial memories on the other hand are usually preserved (3) .
Changes in the emotional sphere are found in all cases suffering from an amnestic syndrome. Some patients are anxious or depressed, others euphoric. Many become indifferent or apathetic particularly when the amnestic syndrome lasts for some time and increases in intensity.
The course the syndrome takes with an individual patient depends on the nature and. course of the underlying pathological condition. Three main types may easily be differentiated in this respectw.
The first group includes many alcoholics and senile patients in whom the syndrome develops gradually, taking a chronic course without much change in symptomatology until the patient dies or, as sometimes occurs, improves. Vol. 4, No.1 A second group comprises those cases in whom the amnestic syndrome occurs after an acute damage to the brain such as severe concussion, localized brain injury involving the brain stem, strangulation, carbon monoxide poisoning etc. In cases of this kind the patient may be unconscious for a varying length of time, from several minutes to several hours or even days. If he survives, he passes through a period of clouded sensorium, confusion and delirious behaviour, which may last from a few days to several weeks. After the sensorium has cleared, an amnestic syndrome remains which in turn may last from several weeks to several months, or may even be permanenrw, Psychiatrically, therefore, the course in such cases may be divided into three stages. The first is characterized by loss of consciousness, the second by impaired consciousness as revealed by a clouded state and delirious behaviour and the third by the amnestic syndrome. The amnestic syndrome represents the mildest but the most enduring stage whereas the previous two stages are the expression of the acute impact of the damage to the brain. The extent of the damage and its rep arability determines whether the last stage, the amnestic syndrome, will eventually clear up or remain permanently. Associated with this second group are the cases in whom the amnestic syndrome develops out of a toxic delirious psychosis as for instance, in delirium tremens (6) • In the third group, the clinical events develop in the opposite direction. In cases of tumor of the third ventricle, the pituitary or the pineal gland, the following observations can frequently be made. The patient first shows an amnestic syndrome of increasing severity which may last for several weeks or months. Then a confusional state develops of variable duration which in some cases lasts several weeks, in others only a few days. Eventually the patient slips into coma which is terminated by death (7) .
Unfortunately no statistics are on record regarding the relative incidence of the three different courses the amnestic syndrome may take. The increasing frequency of head injuries e.g., and also the better knowledge of the syndrome in acute conditions would seem to indicate that the cases with a chronic symptomatologically unchanging picture which the psychiatrist usually sees in mental hospitals form actually only a minority of the cases suffering from an amnestic syndrome.
The close relationship of the amnestic syndrome to loss or impairment of consciousness in the clinical course of many cases suggests also a psychopathological relationship between impaired awareness on the one hand and the amnestic syndrome on the other hand. Clinical examination of patients in acute conditions of impaired consciousness as in delirium tremens or after strangulationw' postoperative confusion after lobotomy or occasionally after electroshock-treatment(S) reveals the essential symptoms of the amnestic syndrome: defect of recent personal memories, impaired immediate recall, disorientation and sometimes even confabulations. These symptoms may be hidden behind the more impressive psychopathological manifestations (illusions, hallucinations and delirious behaviour) so often accompanying impaired perceptual awareness but they can always be demonstrated on psychiatric examination.
Clinical observation, readily, also shows that the patient suffering from a chronic amnestic syndrome is quite capable of integrated perceptions, originating both from the environment and ·his own body and of purposeful and goal directedactions. Perceptual awareness and a high degree of integrated behaviour is present in such cases. The same holds true for those cases where the amnestic syndrome develops out of a condition of unconsciousness or a clouded state once the acute stage has passed. Impairment of another functional mechanism, not identical with perceptual awareness, seems therefore to be operative in the amnestic syndrome.
In a previous analysis it was reported that the patients behaved as if the events of direct and vital concern to themselves did not affect themw'. The patients experienced these events in a passive and impersonal manner, as if the events had lost all personal meaning for them. Very few events in adult life derive their personal meaning solely from the strength of the sensoric perceptions of the actual situation and the emotional response to them. In most instances the personal meaning of an event is based on the memories of previous similar situations with their varied affective components which serve as a conceptual scheme for recognition and reca11<9). The individual's attitude both at the time of the experience and at the time of recall are also important factors determining whether an event becomes meaningful or remains deprived of meaning as is the case with so many events in daily life(lO). Although in many instances the individual may not realize why a particular event becomes meaningful to him, a reaction is initiated which starts with the more or less automatic focusing of attention to the particular event and eventually leads to its integrated registration as the personal memory of an experience available for future recall.
It would appear that the functional impairment operative in the amnestic syndrome is the inability of the patient to integrate the sensoric perceptions and affective components of a given situation with similar previous ones to a personal meaningful experience. Impairment or loss of awareness of personal meaning is part of the passive and impersonal way by which the patient with an amnestic syndrome experiences events, of his lack of sustained attention, and leads, as far as memory is concerned, to the lack of integrated personal memories.
Awareness of personal meaning is naturally based on perceptual awareness as one of its essential prerequisites. A person who is unable to perceive and recognize a situation clearly or not at all cannot be expected to grasp the personal meani~g this situation may have for him. That seems to be the reason why the essential components of the amnestic syndrome, namely impaired recall and loss of recent personal memories, can always be found in conditions of impaired perception, as in clouded and delirious states.
On the other hand, a person may be able to perceive and recognize the individual components of a given situation and still be unaware of its personal meaning. It seems safe, therefore, to assume that impaired perceptual awareness is always accompanied by impairment of awareness of personal meaning whereas the latter may be found alone without the former.
In other words, intact perceptual awareness, seems to be only one of the prerequisites of awareness of personal meaning. Psychological and clinical observations show that affective components, past and present, related to the actual situation play an important role in the awareness of personal meaning. One would expect, therefore, that pathological conditions which interfere with the availability of these affective components may lead to impairment of this type of awareness and eventually to an amnestic syndrome. From these considerations the characteristic psychopathological features of the amnestic syndrome become more easily understandable. First, the memory defect involves primarily recent personal memories, namely memories of events which occurred since the impairment of the higher integrative function called "awareness of personal meaning" took place. It also becomes understandable that such events cannot be recalled spontaneously and without external aid even when and after the amnestic syndrome has cleared up, although some psychological ex-periments have shown that under special conditions memory traces of recent perceptions are present and operative in the patient with an amnestic syndrome. These memory traces, however, remain fragmentary, bits and pieces unavailable for future remembering under ordinary biological conditions. Recollection of integrated personal experience on the other hand have not been produced by such patients.
The fact that in amnestic syndromes of longer duration remote memories are also lost is no contradiction to the view which sees the essential feature of the amnestic syndrome as the loss of recent memories. Lidz has shown that when the recent past is not freely available, retrogressive memory deficit will follow and the patient becomes increasingly isolated and apathetic(ll).
Furthermore if the patient with an amnestic syndrome is unable to recall the events which are meaningless to him, he actually behaves in the same way as any normal person. However, due to his inability to grasp the personal meaning of situations, many more events remain meaningless and therefore unavailable for integrated registration and future recall than in a normal person.
This becomes more evident in the light of the observations by Russell and Nathan(l2), Klein and Kral(5) , Grlinthal(l3) and others, who reported that patients with an amnestic syndrome of medium severity were apparently able to recall, although in a distorted manner, certain experiences which had a strong emotional charge and therefore a "personal meaning" of which other events were deprived.
Also, in cases of increasing severity of the amnestic syndrome, as in brain stem tumor cases, correspondingly stronger emotionally charged experiences are required to be remembered until eventually even the most strongly charged experiences cannot be recalled anymore. In cases of lesser severity as in some amnestic syndromes of traumatic origin more experiences become available for future recall as the condition improves and the patient becomes more interested in his surroundings until even apparently neutral events can be remembered as in normal life.
The psychopathological relationship between the amnestic syndrome and amnesia also becomes clearer. While the former is a selective impairment of memory function both as regards the relative time quality and also the emotional charge of the events to be remembered the latter is unselective in both respects and comprises all events occurring in a certain time period. The difference though striking clinically and puzzling psychopathologically is actually one of degree. In conditions of unconsciousness where perceptual awareness is absent and conscious perceptions do not occur, integrat;ed registration does not seem to take place. Consequently, no events can be recalled even with outside help. It is only when consciousness is regained and perceptual awareness returns that memories become available first as bits and pieces and later when awareness of personal meaning also returns as personal memories. This view, however, applies only to the anterograde amnesia as seen e.g. in cases with brain concussion, COpoisoning or strangulation. The frequent retrograde part of the amnesic gap is apparently of psychogenic origin and amenable to future recall with or even without the help of external clues, the more so the more extensive the retrograde amnesia originally was (5) .
The clinical and psychopathological relationship between amnesia and amnestic syndrome is paralleled by the pathological findings.
Neourosurgical experiences and clinico-pathological observations have demonstrated that brain stem lesions may lead to loss or impairment of consciousness. Although opinions are somewhat divided as to the precise localization of such lesions, no disagreement exists regarding the posterior hypothalamus as one, possibly the most important site. This is the more interesting as the lesions responsible for the amnestic syndrome in many cases are localized in the same region. Gamper published in 1928 his findings in the brains of 16 young patients who had suffered from Korsakow's psychosis and had died shortly after the onset of the diseasevv. The pathological changes found in these brains were qualitatively identical with those usually found in Wernicke's disease. They consisted, in the most acute cases in proliferative changes of the vascular elements and the glia, whereas the nervous elements were relatively well preserved. Inflammatory changes were absent, so were hemorrhages in most cases. In cases of longer duration, regressive changes of the nervous elements became more prominent as well as fibrillary glial proliferation, leading eventually to atrophy and sclerosis of the structures involved. The lesions were found only in the brain stem, in an area extending from the dorsal vagal nucleus cephaled to the anterior commissure.
The mammillary bodies showed the maximum changes. They were found severely affected even in cases where other brain stem structures remained free and they showed the maximum atrophy in the older cases. The cerebral cortex, and the basal ganglia on the other hand were found free of the characteristic lesions. Gamper's neuropathological findings in alcoholics were confirmed by Neubiirger(l5), Kant(l6), Zahnd(l7) and recently by Malamud and Skillicornw'". Since then many cases of amnestic syndromes of various etiology were reported with lesions involving the posterior hypothalamus and the mammillary bodies. Griinthal(l3J, Williams and Pennybacker Ov' and others found an amnestic syndrome with craniopharyngiomas, Lhermitte et al. (20) with a glioma multiforme, Sprofkin and Sciarra (21) with tumors of the posterior portion of the third ventricle.
Brouwer (22) reported on an amnestic syndrome with a circumscribed encephalitis involving the hypothalamus and the mammillary bodies, Benedek and juba (23) investigated the brains of 2 cases of senile patients with the same clinical picture and found the typical senile changes (Alzheimer's degeneration and senile plaques) in the mammillary bodies. Kral (24) and Bay (25) have reported on cases of brain injury caused by wounds of the brain stem in the region of the posterior hypothalamus where for many months an amnestic syndrome dominated the clinical picture.
These findings make the close relationship of the amnestic syndrome to impairment and loss of consciousness in the course of many cases more easily understandable.
Impairment and/or loss of consciousness may be caused by lesions of the posterior hypothalamus part of which, namely the mammillary bodies, have been found to be the site of pathological changes in many cases with an amnestic syndrome.
It would seem that severe, particularly acute lesions of this region lead to unconsciousness or clouded states whereas less severe lesions may lead to an amnestic syndrome. An amnestic syndrome would be expected to emerge also when the acute impact of a severe lesions on this part of the brain stem incompletely subsides leaving behind a slowly reversible or permanent damage as in some cases of brain stem injury or encephalitis. If on the other hand a shortlasting and reversible interference with brain stem function occurs as in most cases of brain concussionv"? or with epileptic discharge(27) loss or clouding of consciousness is not followed by an amnestic syndrome. The memory loss noticeable in such cases is a circumscribed amnesia for the time of unconscious-ness, accompanied in some cases by a retrograde amnesia. When, however, lesions impinging on the posterior hypothalamus take a progressive course, as for instance with tumors of this region, the amnestic syndrome would be the first psychiatric disturbance to appear to be followed by clouding of consciousness and eventually coma and death. Successful removal of the tumor like in the cases of Foerster and Gagel(28) and Williams and. Pennybacker'P! may interrupt this sequence at any stage. Even the amnestic syndrome may improve or disappear completely when no irreversible damage has yet occurred before operation.
As regards the emotional charge involved in the awareness of personal meaning and the possible localization of lesions responsible for an impairment of this mechanism, the findings based on Papez hypothesis are of importance.
Papez proposed in 1937 that the ensemble of the following structures: hypothalamus, gyrus cinguli, hippocampus and their interconnections represent the anatomical basis of the ernotionsw". They constitute a "harmonious mechanism" which may elaborate the functions of central emotion, as well as participate in emotional expression. In this ensemble the mammillary body bears the main hypothalamic relations to the cortex. Papez supported his proposition by clinical and anatomical data. Confirmatory evidence has since been accumulated by clinical observations as well as by experimental studies by Cobb(30) , Fulton(31) , and McLean (32) .
The fact that the mammillary bodies are so frequently found directly affected in cases with an amnestic syndrome may be due to their anatomical situation in the posterior hypothalamus, near the pituitary and the pineal gland. There they are exposed to the many kinds of lesions involving this region of the brain-tumors arising from the walls of the third ventricle or one of the glands just mentioned, injuries to the base of the skull and the brain, infectious processes spreading from the ventricular system and the cysternae, etc. There also seems to exist some pathoclitic affinity of these brain stem structures to lesions caused by certain metabolic changes like thiamine deficiency, as evidenced by the anatomical findings in Wernicke's disease and Korsakow's psychosisw",
The mammillary bodies are situated at the crossroad of two important cerebral systemsthe activating reticular system of Magoun and the harmonious mechanism of Papez. Their function may be interfered with by destructive lesions in anyone of these two systems. Although the consequent loss of awareness of personal meaning may in such cases be masked either behind the signs of impaired perceptual awareness -clouded sensorium and delirious behaviour -or behind the loss of drive and apathy, its clinical manifestations in remembering: Impaired immediate recall and loss of recent personal memory are demonstrable on psychiatric examination. Summary A close relationship seems to exist both clinically and psychopathologically between impairment of consciousness and its consequence in memory functioncircumscribed amnesia-and the amnestic or Korsakow syndrome. In many cases an amnestic syndrome develops out of conditions of loss or impairment of consciousness or it initiates a clinical course which leads to impairment or loss of consciousness and eventually even to death. Although in such cases the amnestic syndrome is usually of short duration, numerically they seem to be more frequent than the chronic symptomatologically unchanging cases which one sees in alcoholics and seniles.
Psychopathologically amnesia represents an unselective loss of memory for a limited period of time, due to lack or impairment of perceptual awareness.
The amnestic syndrome on the other hand represents a selective type of memory dysfunction whereby recent personal memories cannot be recalled. It seems to be due to impairment of an integrative function other than perceptual awareness namely awareness of the personal meaning of events which is necessary for the registration of events as personal experiences available for future recall. Intact perceptual awareness is an essential pre-requisite for awareness of personal meaning but the latter is also dependent on the emotional charge of the situation. Consequently lesions and processes involving those structures of the brain functionally responsible for perceptual awareness and/or for emotional functions may be expected to lead to an amnestic syndrome. This is horn out by neuropathological findings which demonstrate pathological changes in the hypothalamus in cases with impairment of consciousness and in the mammillary bodies with Korsakow's syndrome. The mammillary bodies form part of the activating system responsible for conscious perceptual awareness as well as of Papez' harmonious mechanism of the emotions.
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